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Nuclease stability of DNA, MOE, LNA, cEt BNA and cMOE BNA modified oligonucleotide phosphodiesters The nuclease stability of oligonucleotides containing DNA, MOE, LNA, cEt BNA and cMOE BNA modifications was determined using snake venom phosphodiesterase (SVPD). Each oligonucleotide was prepared as a 500 μL mixture containing: 12.5 μL 200μM oligomer, 50 μL SVDP at 0.005 Units/mL in SVPD buffer (50 mM Tris-HcL, pH 7.5, 8 mM MgCl 2 ) final concentration 0.0005 Units/mL, 438.5 μL SVP buffer. Samples were incubated at 37°C in a thermoblock. Aliquots (50 μL) were taken at different intervals. EDTA was added to aliquots immediately after removal to quench enzyme activity and the samples were analyzed on IP HPLC/MS. The results are expressed as half-time (T 1/2 ) and presented in Table S1 . 
Crystallization experiments
The three DNA decamers d(GCGTAU*ACGC), U* = (R)-cEt BNA, (S)-cEt BNA, or (S)-cMOE BNA, were synthesized as described previously 1 and purified by ion exchange chromatography. The stock concentrations for all three strands were adjusted to ca. 1.2 mM and crystallization trials were performed by the hanging drop vapor diffusion technique, using the 24 conditions of the Nucleic Acid Miniscreen cases, the crystals were kept at 110 K during data collection. Diffraction data were integrated, scaled and merged with HKL2000. 3 Selected crystal data and diffraction data statistics are listed in Table S2 . The structures were determined by the molecular replacement method with the program Molrep 4 in the CCP4 suite of crystallographic software, 5 using an A-form DNA as the search model (PDB ID 3EY2 6 ). and Mn 2+ (M B , slightly obscured) (PDB ID 2KFN). 15 Only the three nucleotides at the 3′-terminal end were visualized in the structure and metal ions are shown as purple spheres.
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Because the views into the active site in panels A and C are roughly the same, it is evident that the orientations and conformations of the TTT and TU*T trimers in the structures of mt-Kf and wt-Kf, respectively, are quite different. In the latter structure, the 2′-O-(3-aminopropyl) substituent displaces metal ion B (see also panel D for the locations of metal ions A and B) and forms a salt bridge with D424, thereby providing a rationalization for the superior protection against degradation by exonucleases afforded by the zwitterionic modification. 15 Interestingly, the cMOE substituent of the penultimate residue (panels A, B) reaches into a very similar area (see panel C for comparison) and, unlike MOE, may also lead to displacement of a metal ion. Although steric hindrance will protect against degradation to various degrees, 16 we hypothesize that a modification that generates a steric challenge to nuclease binding and interferes with the metal ion cofactor(s), as seen here in the cMOE BNA model, should provide superior protection against degradation.
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